The catalytic activities of alanine aminopeptidase, alkaline phosphatase and -glutamyltransferase were determined in the soluble and particulate fractions of urine, after ultracentrifugation. In healthy adults the fractional catalytic activities in the supernatants were 0.53, 0.56 and 0.24, respectively. Nearly the same proportions were found in children. In patients suffering from chronic kidney diseases there was a tendency for the proportion of catalytic activity in the soluble fraction to increase. However, the Separation into the multiple forms gave no higher diagnostic reliability than the determination of total catalytic activity of the respective enzymes. The determination of multiple forms has no clinical significance in the detection of rejection episodes in renal transplant recipients.
Introduction
The urinary enzymes alanine aminopeptidase (aaminoacyl-peptide hydrolase (microsomal), EC 3.4.11.2), alkaline phosphatase (orthophosphoricmonoester phosphohydrolase (alkaline optimum), EC 3.1.3.1) and -glutamyltränsferase ( -glutamyl)-peptide: amino acid -glutamyltransferase, EC 2.3.2.2) can be separäted by ultracentrifugation into particulate and soluble forms (1) (2) (3) (4) . The diagnostie significance of these variants has not been tested. We have investigated the clinical significance of the two variants in healthy persons and patients suffering from chronic kidney diseases and with kidney transplants. J 
Materials and Methods
Separations of particulate and soluble forms were performed with urine specimens collected from 07.00 to 09.00 hours. Aliquots were centrifüged (800g, 10 min) and then gel filtered on Sephadex G 50 (fine) (5) . The gel filtrate (4 ml) was immediately ultracentrifuged (105000g, 1h; 4°C). Supernatant (3ml) was removed, representing fraction l. The remaining l ml and the pellet together formed fraction 2. The enzyme catalytic activities were measured in the gel filtrates and both fractions äs described previously (4) . The soluble enzyme catalytic activity fraction (S) was calculated äs follows: 0 4 x activityfracuon i 3 x activityfraction i + activityf rac tion 2 We investigated 20 healthy adults (10 women, 10 men; mean age: 35 years), 12 healthy children (7 girls, 5 boys; mean age: 2.5 years), 12 patients suffering from chronic pyelonephritis (8 wom-en, 4 men; mean age: 39 ycars; 162 ± 137 μηκ>1/1 creatinine in scrum), 19 patients suffering from chronic glomerulonephritis (2 women, 17 men; mean age: 27 years; 137 ± 164 μηιοΐ/ΐ creatinine) and two groups of renal transplant recipients. Eighteen renal transplant recipients (6 women, 12 men) were investigated on every working day after transplantation until the discharge from hospital and 13 renal transplant recipients (4 women, 9 men; mean age 41 years; 108 ± 27 μτηοΙΑ creatinine) in the late period (69.5 ± 40.8 months) after transplantation.
Statistical analyses were made with the t-test according to Student.
Results and Discussion
Table l lists the soluble catalytic activity fraction of the three urinary enzymes in the groups investigated. On the whole, our data for healthy persons correspond to the values reported recently (1-3). A difference between the values of adults and children was found only for γ-glutamyltransferase, but this difference is negligible. A considerable part of the excreted catalytic activity consists of the particulate form. Unlike the respective serum enzymes (6), these enzyme complexes are components of normal urine. They result from the shedding of membrane fragments due to the normal turnover of the brushborder of proximal tubules (3). The soluble catalytic activity, however, results from the dissociation of the enzymes from membrane fragments in urine or directly from release from the cells (3). It can be assumed that the quantity of soluble catalytic activity has already been regulated intracellularly (7) .
Under pathological conditions the soluble variant is excreted increasingly in the urine (tab. 1). The increase of soluble catalytic activity is different for the three enzymes. This increase applies to all three enzymes in patients in the early period after renal transplantation and occurs withiri the first weck after transplantation ( fig. 1) . The values obtained 7 days after transplantation and at the tirne of discharge from hospital do not differ, and they are also imchanged by a rejection (tab. 1). At a later period after transplantation, however, the soluble catalytic activities of renal transplant recipients differ from those of healthy persons; and they differ greatly from the values of patients in the early period after transplantation (p < 0.01).
The altered proportions of soluble forms can be an expression of increased release of soluble variants from the damaged cell or the increased synthesis in the regenerative phase (2) . It is suggested that in patients suffering from chronic kidney diseases both processes proceed simultaneously. The temporal behaviour of soluble catalytic activities after renal transplantation, however, testifies more to the lastmentioned possibility in renal transplant recipients.
Since comparison of mean values hardly admits an assessment of the diagnostic evidence of tests, we reclassified our patients by means of the determined enzyme catalytic activities. Out of 31 patients suffering from chronic kidney diseases we found 21 patients who exhibited total alanine aminopeptidase Tab. 1. Soluble catalytic activity of alanine aminopeptidase, alkaline phosphatase and γ-glutamyltransferase in urine of healthy persons and patients. Data are given s fraction of total catalytic activity (arithmetic mean ± SD). Values for children and patients were compared with values for healthy adults. Renal transplant recipients in the "early period" (38 ±13 days) and in the "late period" (69.5 ± 40.8 months) after transplantation. Symbols: "*" p < 0.01; ++ p < 0.001. ly. Considering the respective values of absolute soluble catalytic activities and soluble catalytic activity fractions of the three enzymes, the rtumber of patients with abnormal values were smaller in each case. However, 4 out of 10 patients having normal total alanine aminopeptidase and 3 out of 9 patients having normal alkaline phosphatase and γ-glutamyltransferase, respectively exhibited soluble catalytic activities clearly beyond the normal r nge. With respect to these patients, our study indicates that the Separation into the multiple forms gives no higher diagnostic reliability than the determination of total catalytic activity. Only in isolated cases, can the evidence attained with total catalytic activity be improved by the determination of soluble enzyme forms.
Groups
In renal transplant recipients determinations of urinary enzymes have proved to be a reliable indicator in detecting rejection episodes (8) . In 18 patients the soluble forms of the three enzymes were continuously determined after transplantation until discharge from hospital. Both during rejection episodes and in patients without rejection, catalytic activities were found which were above and below the reference interval. Separation of these enzymes seems to have no clinical significance for the detection of rejection episodes.
In summary, it can be concluded that the measurement of the multiple forms of these three urinary enzymes separated by ultracentrifugation has only limited clinical v lue.
